Lessons for Teachers No. 4

Earth’s Atmosphere Viewed from Space

Lessons for Teachers No. 4
“Earth’s Atmosphere
Viewed from Space”

1.

Question:

Materials:

How are infrared satellite
images used to observe global
weather patterns?

Science on a Sphere™ globe
with infrared satellite data sets,
calculators (one for each
student), colored temperature
scale used for infrared images
(one for each student), two
laser pointers with different
shaped points, tape measure,
paper (provided), and pencil

Procedure
Preliminary

(Tell students...\We, the observers, see this model as a satel-
lite sees the Earth in space. In other words, we are like a
geostationary satellite, remaining over the same location on
Earth as we watch the weather passing beneath us. We are
observing aglobal infrared (heat) image. Because Earth and
its atmosphere emit heat both day and night, infrared im-
agesare providing round-the-clock temperatureinformation
for the top of the features that it observes.)

Primary - Part A

Usethe Science on aSphere™ mode! globeto determine how far from Earth asatel lite must
beinorder toview the Earth’ sfull disk inageostationary orbit. The Sphere measuressix feet
indiameter. The Earth’sdiameter isapproximately 8000 miles.

Useatapemeasure to find the distance (English units) fromthelensof one projector

to the center of the sphere.

Usethefollowing formula(ratio and proportion) to cal culate the distance betweena
satellite and the center of the Earth. Usethe worksheet at the end of thislessonto

show your calculationsand answer.

Radius of the Sphere

Distance from Projector
to the Center of Sphere

Radius of the Earth

Distance from Satellite §
to the Center of Earth
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3. Findthedifference betweenthe" Distancefrom the satellite to the center of Earth” and
theradiusof the Earth. Theresultisthedistancethat asatellite must befrom Earthin
order toview the Earth’sfull disk.

€ Note Use the worksheet handed out to you at the be-
ginning of this lesson to do the calculations re-
quired for Part A. Show your work. A sample of
thisworksheet isincluded on Page 4-5 at the end
of thislesson.

Primary - Part B

(Instruct students to sit in two rows, perpendicular to, and
facing North and South America and the Atlantic Ocean
on the Sphere.)

Thisisagameof “| See’. First, hand out the colored temperature scale. Anexampleof the
scaleisshowninFigureL4.1.

Now ask studentsto look for patterns made by the infrared images. Have thefirst two
studentsin each row stand up; hand them each alaser pointer. Theteacher says“| see...”
(then, nameoneof thefeatureslisted asfollows). Thefirst sudent whose pointer touchesthe
correct location and followsit through part of therotationin view getsthe point for hisor her
team.

Asthefirst two studentswho played moveto the back of their rows, the next two students
prepareto repeat the process. Practice onceor twice before beginning thegame. Repeat “I
see’ for stesthat you want studentsto remember.

Characteristicsto beidentified (add any other interesting features).

Anareawith no clouds

Anareawith high clouds(thin, wispy)

Cloudsbreaking apart

Anareawith middleclouds

An areawiththewarmest temperature

Anareawith the coldest temperature

Windsmoving east to west in the Northern Hemisphere (tradewinds)

Windsmoving west to east in the Northern Hemisphere (prevailing

westerlies)

9. Highestclouds

10. Locate astormin the Northern Hemisphere (counterclockwiserotating air
mass)

11. Locate astorminthe Southern Hemisphere (clockwiserotating air mass)

12. Locateawesather front (line of moving clouds)
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13. Locateahigh pressure areainthe Northern Hemisphere (clockwise
rotating air mass)

14. L ocateahigh pressure areain the Southern Hemisphere
(counterclockwiserotating air mass)

15. Locatetheintertropica convergencezone[I TCZ] (lineof moving clouds
just north of the equator)

16. Locateacloud whererainisprobably faling beneath (temperature under
-35Degrees Celsius)

Figure L4.1. Temperature Color Scale for Infrared Images (Individual
Copies will be Passed Out to Students for Lesson)

Primary - Part C

(Instruct students to sit in two rows, perpendicular to, and
facing North and South America and the Pacific Ocean on
the Sphere.)

Thisasoisagameof “| See’...thesameas*” Procedure - Primary - Part B”...except using the
Pacific Ocean Basnand Riminstead of theAtlantic.

Thetechniquesare the same and the characteristicsto beidentified arethe sameaswell.

Don't forget to add any other interesting features asyou seefit.

Questions

(Ask students the following questions and help them to
answer correctly.)

1. Howwdl canwetdl whether itisdaytimeor nighttimeusinginfraredimages?

2. Hurricanesbeginforming off the coast of Africaand gain power from evapo-
rating water asthey crossthewarm waters of theAtlantic ontheir way tothe
Caribbean Seaand Gulf of Mexico.

Based onthisinformation, in what seasonwasthisinfrared satelliteimage
probably observed?

3. What might youinfer about theweather, and possibly the
climate and amount of vegetation, in areaswherethereisaconcentration
of cloud cover?
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Conclusion

(Ask students to answer the question stated at the beginning.)

Infrared satellite sensors measure the
temperature for the top of an area that it
observes. From this information, you can
identify clouds, ground temperature in
cloudless areas, storms, and wind patterns as
clouds move.

Answer Key
For “Procedure - Part A”

The satellite must be approximately 22,000 - 23,000 milesfrom Earth’ssurface.
For “Procedure - Part C”

1. Therearemoredark colors(dark gray and black) that indicate warmer temperatures,
therefore- warmer daytimetemperatures.

2. Summer or fal - because hurricanes occur during these two seasons.

3. Higher cloudsmean agreater likelihood of rain beneath theclouds. Higher
concentrationsof cloudsmight indicate more persistent rain, and therefore greater
plant growth.
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FY]/ Science on a Sphere ™
Lesson 4 - Earth’s Atmosphere Viewed from Space
Student Worksheet for “Procedure - Primary - Part A”

Usethe Science on aSphere™ model globeto determine how far from Earth asatel litemust
beinorder to view the Earth’sfull disk inageostationary orbit. The Sphere measuresfivefeet
indiameter. The Earth’sdiameter isapproximately 8000 miles. Record al your measure-
mentsand show all your work below.

1. Useatapemeasuretofind thedistance (English units) from thelensof one projector
to the center of the sphere.

2. Usethefollowing formula(ratio and proportion) to cal cul ate the distance between a
satelliteand the center of the Earth.

Radius of the Sphere Radius of the Earth
Distance from Projector Distance from Satellite
to the Center of Sphere to the Center of Earth

3.  Findthedifferencebetween the” Distancefrom Satelliteto the Center of Earth” and
the“ Radiusof theEarth”. Theresult isthedistancethat asatellite must befrom Earth
in order to view the Earth’sfull disk.

Answer:
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